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ABSTRACT : 

PURPOSE: To optionally and easily set the rate of change in 
resistance of a 

ceramic heater and to improve durability and productivity of the 
heater by 

specifying the compositional ratios of the components of an 
electrically 

conductive ceramic body which is obtained by molding a powdery 
mixture of 

specific raw materials an sintering the resultant molding to form a 
specific 

reaction product structure. 

CONSTITUTION: In this production, a powdery raw material consists 

of 

50.0wt.% of powdery Si<SB>3</SB>N<SB>4</SB> having a 10μm average 
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particle 

size, 25.0 to 48.5wt.% of powdery MoSi <SB>2</SB> having a lμm 
average 

particle size and 1.5 to 25wt.% of powdery β-SiC having a 
0 . 3 &mu ; m ave rage 

particle size. To 100 pts.wt. of this powdery raw material, 10 
pts.wt. of 

powdery B<SB>2</SB>0<SB>3</SB> is added as a sintering assistant and 
they are 

mixed together while stirring through adding a solvent and the 
resultant 

mixture is dried and, thereafter, a binder is added to the dried 
mixture and 

they are kneaded together to obtain a powdery mixture for a 
conductive ceramic 

body. The powdery mixture for the conductive ceramic body and a 
powdery 

mixture for an insulating ceramic body used as a supporting body 3 
are employed 

for molding an integrally molded body provided with built-in 
electrode wires 4 

and 5 by injection molding and the integrally molded body is sintered 
at 

1750°C in an Ar atmosphere to form the conductive ceramic body. 
By the 

reaction caused at the time of performing the sintering, 
Mo<SB>5-</SB>XSi<SB>3</SB>C<SB>l-</SB>Y ( O&le ; X&le ; 2 , O&le ; Y&le ; 1 ) is 
formed 

and Si<SB>3</SB>N<SB>4</SB>, MoSi <SB>2</SB> and 
Mo<SB>5-</SB>XSi<SB>3</SB>C<SB>l-</SB>Y have their respective 
structures in 

areas continuous to each other. 
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(CT) 

ia N4 fcMoSiz tSiCtiO^SSfi^t. 

hh. si 3 Ni a, iSMmm^ffMMi ooaa% 
mmttizm-hMoSiz ^mmmn^ox-hi. 

ttz, SiCcOftbOfc. Mo, MoCDmm, MoCO 



SiC**X 
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1 

^sme-b^ $ -y imitth^ $ -y ? t-^iza^ 

X, IMgmMyS.-vtmt, Sis N 4 fcMoSi 

isix%&m.im3izmi\ mui&fczmL, urn 

mtiltiitOX't)') , Si 3 Ni li, ±EM^I8*<7)e 
410 0 fi*%(C*t t T , 2 0-80 *lT 
fcO. MoSi2 fcSiCt<7)fifttt(MoSi2 £>fi 

*%/s i ceomm%) it i -4 ox-i> o . 1.0. mis 10 

B&ORJST'^SKfckMos-x Si 3 Ci-y (O^Xsg 
2, 0^Y<1) «t^Mi^<fctSi 
3 N 4 tMoSi: tMo 5 -x Sis Ci-» 
U Sis N 4 &^££triKKi:i,MoSi2 fcMo 

5 -2 si 3 ci-i m-tm.\^zw^hwm:^Lx 

.1 fc £#8te f S-fc 5 5 v ? t . 
[|f*«2 ] »»8(»&ttl&S*i.4Wjfc J: 9f£»*Tf£ 
=5r^«tt-b7 5 -y 5 y ? t-^SJS 

*lfcfctJVvC, ±JB*»tt-fe7$>y?tt{i. Sis N 4 
tMoSi: fcSiCfcJ:9&6S£M&*fc:. S&JSSW* 20 

»U Mft^L^fccOT'fcO, Si3 N4 ii, JJSM 

&®*i<m&.i o omM%izntx , 2o~8oa*% 

ttZtlXS*). MoSi: tS iCtomilt (Mo 
Si 2 <r>M&%/S i C<7)MM%) \il~^40Tt>&Z 

[«*« 3 ] *h&*^ft&;**t&lfc>Jfc: J: O^ft^Tfig 
%mm&*7 5 y h*.=7 $ y ? t-*fci3^ 

T. ±ESmtt-fe^5-y^*J±. Sis N 4 fcMoSi 
2 fcMMo, MoCO^!B!|X(iMoC7)*«>-(t;!|ij{Otf*> 30 

Mz, ®&WM£mJm, MHrLX%&MHrt}*mi\ 

wm&m&mL, Mm&Ltzhoxb*), sis 
n 4 a. ±gjm®*0Mm oom&xizttLx, 2 

O-8OaS%^WS^Tt>0. JJiM»*?>f£il 

ooaa%t^s, Mosii t^-iix&Mowaa 

£BMft%fcU:fc£, ±EA. BWi. 0. 025^ 

tMos-i Sis Ci-y (0^X^2. 0gY<l)£ 40 
J&SS-fr, mmii'J?%<ti>Sia N4 tMoSi 2 
fcMo 5 -x Sis Ci-y i#&£L, Sis N 4 
^tf^<ttMoSi 2 &?fcMo 5 -x Si 3 Ci-y 

a? t tfs.wz=mt&mttix^i i t sr^at 

5 5 >y 7 1-?. 
[9HSI4] ^-S^ftl&S^m^tcJ: 
SrgStt-b? S y rftZG-fh-t? 5 y 7 t-?c7)g}S 
^rfttCfcV^T, ±fB^®£fe7$y7ft{±. Sis N 4 
tMoSi2 fcilMo, MocO^ftfeXliMotO*^ 

ftfeo+d^stf i axa 2mxt^rnmt i 9 so 
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m&mzffitin. m&tx&im&to 
-*.mw Mm&ftxzmL, wmmuzi>?>x'f> 

0. Sis N4 ±EPI»*<«110 011%(: 
*fl/C, 2 0~8 0S*%#£3*u:fc'?, ±£JS«^ 
3&9&ftl 0 0aM%fcSt^-S, MoSi 2 
MocoMMlt5rAa»%fcL. ±E»»t#*<tSM 
o<9fi*JtSrBfifi%fcU:fc£, ±EA. Bfcli, 
0. 025tzB/A£3<?)mB>tfl&. r )±oZbt:tmt 

[0001 ] 

fwtnw&mikizmtz. 

[0002] 

immi] &W*tt^-b55 y^b-^{i#^a^ 
ommt&tfiXZtz. tntzib. «$7^t-^t: 

m*%t&izi*®mttm<r>$&etf>mt%z>. 
[ooo3] ^Mrnxmrn^h^mt lx\±, m 

Hi, ¥ffflW6 0-2 8 1 9 4*§r'miz5FZtlX^&£ 
oiZ, MoSi2 i:Si 3 N 4 tMgAh O4 

mi) immtt, *yV7uxm>%mi.#xi:wm 

jmtkizB&ZtlhMos Si 3 tMoSi! c^Jt*^ 
yJ^V>Mo 5 Sis b<mtZ&^X, OTttfkOffiSO 

[0004] znmxz x vntzmmtmizi^x . % 
fm^imtn^itm^mLin-ytz. ma^nmt. n 
mmmizm-z. 1 o o onx^mam^itt lx$&> 

fz. MoSi; <7M£^CMi5. 0T'* 1 ?. Mos S 

is mss&ttmt 1 . 4t%->tz. *lx, 

[0005] 

dtc, 8£#X<Og5&»-E2:0. 3^mi:fc-t-Si:, 

^-fc^S. StS^x<og^*ffiA«fi^i: . Mos s 
i 3 (?&j8Mtf>J?%< , 8Mm.iri£imti<Wi£X$ % 
\>\ *<7)tzib. MoSij i:Mo 5 Sis teMSCgfa 

[0006] ZZX'. WAtttcH L§mm?LLtz. iff) 
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zsmmm* *)%&immmz£ vm&LZtuzmfttf 

m. LK8mt> i mimm.&(r>T7xm'M o s i 2 t sis 
Lx$m-eiffitfmz &tti> zmwam o s i 2 

Z\t#hfr-?tz. BP*>, &R#7X<r>mmH£*+ftX' 
[0007] £tz, -fe7$-y?b-?cD£&!£fii 

[0008] ttz, mm5 9-s29 3^'jm, ism 

«62-82685^ffi, #§fi¥l-3 1 7 1 7 0^ 
[0009] *»Bg{i^ S fi!3f^)^^tg^, JSJt 



* [0010] 

■fh-ty^ y^t.-^lzii^X, ±mmw&-t7$v? 

mt. Sis N4 tMoSi2 kSiCkJO&SISm 
tt*fc. saSBWfS-sam. a^LT*&ad«**J8 

is N4 l±. JbSH8»*wttai0 0fi«%(dtfL 
T. 2 0-8 0SS%^?ilTfc l 9. MoSii fcS 

io i cfccoasjt (Mo s it <rm&%/s i c<osa 

%) «l~40T-&9. fto. ttlS^5RIB-C^< k 
tMos-x Sis Ci-y (0<X^2. 0^Y<1)J 

JftfcStf. «8£ftti^ : 3r<tfeSi3 N 4 tMoSii 
tMos-j Sis Ci-v fc#*fi£U Sis N 4 
fitKJ*5r<fct>MoS i 2 tMoj-i Sis Ci-i fif 

■t7$v7\z-?iZb&. 

[0011] *WWctJ^T*fcaEBf 'CS £ fctt. « 
tttt^Si-^M, Sis N 4 fcMoSii kSiC 

20 fcJ:0«r*«H»**fflv\ «r*i&tf>E£it#. 03 1 
*-tH7ca^0O4^ib, f , p. o£®»£J;i}J&fc 
Hia^THitLSKH ( b . f , p , o &HUqttLht> 
Utt) Wzt>&Zt?S>&. ±M<Ob, f, p, o<m 

ffi) x-hh. 

[0012] 

[«u 



fit » 


Si ^ OHM) 


UoSi, QHW© 


SiC CUI96) 


b 


20.0 


78.0 


£0 


f 


20LO 


40.0 


40.0 


P 


sao 


lao 


10.0 


0 


sao 


19.5 


as 



[0013] Sis N4 »i, lg«»*l 0 0Sfi%c7)(f 
Iz, 2 0~8 0Si%#^ilTV^„ 2 0SM%*gfcO 

isN 4 a^sK&o-rr. ®m*\iz9yv?im>£t 
8 oaa%2:iix. ^mtt-b 7S7 40 
•fe^s-y^T'&ssis N 4 «*&»^<$r»H-y. 

m^o. ttz. ^«a5k.isi 3 N 4 e^s*. a 

mUzmm^y 5 -y ? k<9g£*8£^ ? . 
[0014]MoSi 2 fcSiCktf)aait(MoSi 
2 <7)M*%/SiC<7)SS%) »i, 1~40T'*»S. i 



j£Si^^<^a)«^^^vn at. aaib&Mo^ 

[0015] ±si%mmuz\±, tmmfttf&m. m.^ 
ztit. wsmmt lxm, mm. ai 2 o 3 , s 

i02 , MgA 1 2 O4 . MgO, Zr0 2 , Taj O 

5 m<o^mmtva. Y2Os.Nd2O4.ceO2, 
La! os . Yb2 os wmi±mmz$ts&gm: 

±£Ml£i»fft±, ±£Hfl»*10 0a«a5t*fL 

x, 3-3ommsima. &&ztix^&zkm*L 



(4 

5 

[0016] imMmntmtiWttt x ofrajjaa 
&®m£fm, tammt&t, mo 5 -x si 3 ci-y 

(0^Xg2, 0^Y<1 ) tffitfL2tl&. Mos-j S 
isCi-y ,i, Mo 5 Sia ctm*Mt&Tt>&i>\ 5 
o<0MoM^+«2o,i»?»B£gC: L^< , C 
MS^^^gi L^^fcib. Mos-j Sis Ci-v 

[oo 17] act, ±ia-b7 5 y^b-^^Sjt^-i,^r 10 

£»r£&*n£l£fe ?ft£3Tf 6b y 5 y 7 b-* 
<0i^f£l;:*>vvc. JJ^t1t-b7$7?M, Si 

3 n 4 tMosii tsicti*)%z>®m&nz, m 

nzimL, mmmtiLKi, nx-h*). si 3 n 4 \±, 
±mmm*.<?mmoonM%\znLx, 20-80 

SMXiS^tLXti*), MoSi 2 fcSiCtWSfttfc 
(M0S12 £)B4%/Si C<DSfi%) (±1— 4 0T 

[0018] mm^htz#xr)mmmiA±. imit 
®m%.x'h&zt&is£U\ ztuzx*), mm&-t 

xmicnmkm^fxtii&^hmmx'h* 

[0019] M&^li*?ra<94^>mft6S£T' 

ztnzm&zti&zk%<, ^mmm^nhtt 30 
h\^h-mx-%>^\ n, ±mL£®m±, ami 

out, -rsnsaai. m^lZttfTZZ. 

[ 0 0 2 0 ] mz , *m,z&z&2%m\i., M$frt>& 

-r&-fe55-y^b-^ttJV^T. JMtttt7 5 7? 
tttt, Si 3 N4 fcMoSia fc^iMo, Mo^-fk 

±.comMtti:*)%z>mm®3nz, m&w&zma, & 
*LT**a-6«*i&fflvv sa^*^j£»L. urn 40 
sagu^o-c&o. si 3 N4 «. ±.mM.m*om 

41 0 0fil%(C*tLT, 2 0~8 0M4%^?ilT 

*>o, ±mmmmmm.ioomM%izm-h. mo 

s i 2 iz1s£ti&Moff)nmit*AS£%t u ±ess 
»^it&Mo^a41t£Btt4%fcL*:fc£, ± 

EA, Bfcli, 0. 0 2 5gB/Ag3WB3&#j£'9:£ 
^. ^^ft^<fct)Mo 5 x Sis C 
i-y (0^X=£2, 0=SY<1) SUS&ti 
^<fct)Si 3 N4 tMoSi! fcMos-x Sis C 
i-y ttfS&U Sis N 4 e^fitf^<fctMo 50 
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Si2 S^fcMos-x Sis Ci-y Vff-b&E\M&Ut 
^■&m&HlX^?>Zt$miki-Z>-ty 5. y?b- 

[0021] w^fev^TfttaB-r^citti, g 

mttb7 5-y^fl«0lg^, SisN4 fc, MoSij 
t , iiMo, Mo O^im XiiM o CO* 

*>£>§tfii& 1 SX.2 2Wmj)>t>%imattk X 0=3r 
■SHSI&*^fflV^v:t><0T*>2.C:fc. MoSi 2 
*U>Mo<7)4 (ASS%) fc^IDfft^ixSMo<7)g 
(BS4%) fc^Jt (B/A) £0. 025~3fcLfc 

[002 2 J MoCO^aTftt, MoSi 2 JiMofcS 
JELTMos Sis Mofc^Sh^MET-Cfi 
M05-1 Si 3 Ci-y (03£X^2, 0gY<l){C^ 
M05-1 Sis Ci-y f±, M05 Sis Ctm*& 

ZmZLUWztb, Mos-j Sis Ci-y tmtX^ 

[ 0 0 2 3 ] ±IBb7 5 >y ^b-i'^Si&^-^^rffit L 

Tii. mui, n-Ufrhm&ztihmMzz rym&wz 

=5riifit7S v?ft£H-t&-£y 5 -y 7 b -^O^S 
*S(Ct>V^T, _h£^mttb7S 7^Wi, Sis N 4 
fcMoSi 2 fciiMo, Mo^iT:!t*lX{iMoO*'7 
1 SXtt 2 SKlb^Jnttt J: 0 
=5rSS«»*(c, ^B&«?:». ^LT^SS^ 

o, si 3 n 4 ii ±an8«*<^ii o onmxtz 
klx. 2o-8omM%ii^tixm. ±m>m 

ocommitZBmsxthtitz , jjba, B«c»i. 

0. 0 2 5^B/Ag3«0^^')iroii:^#«St 
i-6b7 5 >y ^ b-^iOSjt^*f&S„ 
[0024] 

[^ffl&t/W] -LESS 1 m^^y 5 -/ ? b-^tci> 
^T«, MfeSft, -S5<7)S iCIiSi fcCCMt 

^, . s i »i^xii:fc«Srr& . cii-&(7)M o s i 2 

fcS*5LTMo5 Sis iO^ftWh^l^Mo 
5-x Sis Ci-y ttirS. W^-C«, 'J?%<ti>M 
oSi 2 tMo 5 -i Sis Ci-y t0W&&&£%&. 
[002 5] 2*!, WBTIi, Sis N 4 g^Stf 
^<tt,MoSi2 fcMo 5 -i Sis Ci-y 
fc^r^ffl^t^S. BP*>. Mos-j Sis C 
i-Y HMoSi! t«fcjgSLtit/u^fiW- 
h. I«MoSi2 tMo5-iSi3 Ci-y t<T> 

mP(t®m\i, Sis N 4 fe^fi*. ^L/cffl^*^ 
%&&W&£ffif£t&. iJEcOMoS i 2 kMos-i S 

is ci-y tii. ^«trcj)0, ^n^cogstio^ 

[002 6] -^LT, S i CiO^Jll«5:Ji^-r^Wi 
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Mo 5 -x Sis Ci-y (V&lSMtfimi, ICS i Off) 

ma&^nh-t^^mo^-x sis ci-y <mi£M 
tfm-th. zvzhzlx. s i ccnmmzmm 

tZtlCX*), MoSi! tMos-j Sis Ci-y fcCO 

<, Mos-x si 3 ci-y msfaemi^hsvi. 

3S«tt-fe7 5 -y ?{fcDjgfiiSHbl$Mi. Mo S i 2 
tMos-i Sis Ci-y k<DHU&itm< l z£'9&&Ztl 

[00 27] ftot, S i 3 N4 (7>maa.t, MoS i 10 

[0 0 28 J £?c, 4H*Urv*s i c<a*»4Hi. MIS 
-e<0ffi<0fS«B^S i C«S is N4 O+fcED&afi 

5. ztuzx*), ®m?Aft<r>j^7>$mLtmw 

fcfr'Tg'*. 20 
[0 0 2 9] ttz, ±E-b7 5 y^b-^<0SDt*Sfc 

[00 30] *|^2f|HH<7)-«:7 5>y^t-^tC 

■cut. -S50Mosi2 fc^iiiwwMo t^rffi^m^ 

3MoSi2 + (7— 2X)Mo + (2—2 
Y) C -2M05-X Sis Ci-y 30 
ZhfcfStfmZ 0 . Mos-x Sis Ci-y 
[003111EMO5-I Sis Ci-y <D£j£»i, & 

iiXii, MoSi 2 fcMos-x Sis Ci-y 

Sit fcMos-n Sis Ci-y fccOS&HISIfc&'J . S 
is Ni S^^tf^<tfcMoSi2 tMos-jS 
is Ci-y t^VHc^tS^miaJaJti:^!.. 
[0032] d^fc. ^iSfitilffiJi^S^re&SMoS 
ix fcMos-x Sis Ci-y & 40 

mzitmmtn$£tt.¥crxk$ v^Mosi 2 tmxs£tt& 

<0/Jv£VMo 5 -x Sis Ci-y V&Xikth. 
[0033]ftoT. Sis N 4 OSMi M o S i 2 
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[0035] J3Lh<7)rt<, *^Bgt*»*»S-fe^5 y^ 

Sd*g#&<. -fe^S -y?t-?OSAtt&tf£gtt£ 
[0036] *f»flfc .Mil*. ffiSHSflasfcffSfcj&o 

[0037] 

[fssiw] 

1. H2Srffl^TStBH-tS. W%7$7^t-^ 
Xhh. 

[0038] t 7 S7^t-^iij, hi t^trt 
x5m*im%¥8m2ttLx^&. mfo2&, mm 

tt«S7?«rcftot. Sis N4 (¥&®&10v 
m)tMoSii (¥%SSl/xm) tS i C (¥%& 
SO. 3//m) kiO=Sf*«H»*fc. ^SBWrtLT 
(OY2 Os Zmto. fi£L. j£»U JnSW&diLfciO 
•t'*>&. Sis N 4 Ji, S^*^»10 0«ft%fc 
ttLT5 0£ft%44T&ttT»&. MoSi 2 fc S i C 
tomStlt (MoSi 2 cr>MM%/SiC(r>mM%) ii 
1~32. 3T&S. 

[0039] 88gl$<OKJSt;::fcvvc»±, 4«5r< fc t>Mo 
6-x Sis Ci-y (0^X^2. O^Y^l ) #$j£t 
h. &*^te*KK fc *> S i s N4 tMoSi 2 tMo 
5-xSis Ci-y fc#fi£U Sis N 4 S^^fitT^ 
^T<ttMoSi2 fcMos-x Sis Ci-y WthtfK 

wz%m?&immL>tiz>. ar, zti^iz^mw 
izmm-z. 

[0040] IP^. ±IS-b7 5-y^h-^Hi. Hlfc 

t < . nmtn&im*? s >y 0^^^ 
[oo4i]«®s4, 5<rmmmt. immmm 

WKBL-C^-S^4 3. 53£jgj£l/0^. «S 
H4. 5^5^gS?4 1. 51«. |g*ft20ffiSgffitC« 

to^xlimmPiBcofyrxTy&im^X^Z. 9- 

5^43. 5 3<?>tommit, 5&&3<r>m.izmL 
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[0042] ifcfc, ±U-fe7 5«7^t-^l£7)SjS^ 

ZWmtUzMfc*). ¥%Sgl0*tm<7>Si 3 
N# ^SSljum<7)MoSi 2 
ft&0. 3AtmW/3-SiCB*tSrlg^*i:-rS. 
M£H»*<9*£Ml 0 0«*%fc*tU:, Si 3 N 4 Sfcfc 
Ii5 0. 0*«%#*$h.TV>-S. MoSii 8kfc«2 
5. 0-4 8. 5M*%. j8-SiC$*Jil. 5—2 
5. 0a*%<OlST'^t£-frl>. MoSii fcSiCfc 10 
OMMJt (MoSii tf)Si%/S i Ctf)M*%) «1 
— 3 2. 

[0043] ±EJS«»*t , *tf>fgfi£ 1 0 OSftgP 

fc lt, sssjftttt lxvyz o 3 f&*i oms^s* 

[0044] *tz, 3m&3T$>Z>tm&*7 20 

3 N4 »*5 0. 0aM%fc¥^SglxtmOMoSi 
2 &*5 0. 0*4%fc^^LTKfi»*fc-rS. Z 

cr>im®mz, z<nmm3: 1 o ommut lx, ®%m 
ttthxvYi o 3 vsmomm&zmnL, ±m<m 

[ o o 4 5 ] ifcK, ix&mw&M? s •? 9&m<r>m& 

E«ffi^4, 5li-ftWfcrt»$-t£TiK. ifcfc, Z<r> 

-#fmm-Bm%mm*5 0 ox:*-?»tT, 
±a/\M^r^i[S^i». *<of£. 1750-c, r/i- 

x, #m-t5$-v7ftiH#s. 

[0 04 6]M«#B£®, 9\-B£<f>3. 5mm£X-Wl 
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